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PURPOSE: To obtain a new compound containing a porphyrin-metal 
complex as an oxygen-adsorbing/desorbing site, excellent in 
btocompatibilrty as an oxygen carrier, and also relatively easy to produce 
using industrial membranes. 

CONSTITUTION: This new compound is obtained by including in an albumin 
a substituted porphyrin-metal complex with a group IV or V transition metal 
ion as the centrally coordinated metal {e.g. a 5,10,15,20tetra[aa.aa-o- 
(substrtuted amido)phenyl]porphyrin metal complex of the formula (R1 is H 
or methyl; M is Fe or Co ion; (n) is 0-17; (m) is 7-17)}. This new compound 
is obtained by the following process: a porphyrin metal is dissolved in a 
solvent such as dimethylformamide and the resultant solution is 
incorporated with an aqueous solution of an albumin such as human serum 
albumin followed by repeating concentration by ultrafiltration. 
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K) 71-^] y >^JS^«±x ^(DTJU^JU 

4 %W*)Mt#iRj\r7<< 'J >3g© 2 bT^ 

rtc •£©£?&--( 5.^vy;i/SSr^fe'Sv>#;i'7-Y y > 
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tf^yjj-bm (III ) 8(Me»fc. C©»» (0.1 
4=-U^;i/) ©^^;i/X;i/7h^r^ (12ml) 
t:bhM7;i//?> (0. U'Jt^c'JVlil 
7jcS$E(pH7. 4, l/30mM) lOOmltt 

y^;i/h7 7-f 71/*- : 18^^12 0, 0 0 0) 
T-2 Oml^T-ffilfbfc,, dCDSM^It 9 2ml©'J > 
ffi^»7jcg* (pH7. 4, 1/3 OmM) fciD*., £ 

ft (in ) »»-7;u^$>S«Mb-&4»©4MR«*» 
feo £©#«*B\ SfiXtt 4 *JIIH«#bTfc 
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4 2 nm, 4 3 9 nmTfcD, ^I^ISA 1 1 oi2{£L 

[0 0 3 6] c©7>|*^^#7.£5SS.Tr5£u 
CX^h;i/«ftU Am<» 5 4 8 nm, 4 24nm 

ftfc#7i/7>f 'J>ft (II) i(*tfii{bi«:J:S^tv> 
Sci:^Bje,^(c^-ri.©T-^5o c©^^bm©7> 

10 .rtitcfc !)^©l!Sfitt*^qIiS»H<3{C^-rsCh*sfitB 

fco Sfc^ ±B»*<b#<*©***tt 2 5-CC^J^T 1 
6BtP^tl±fSofe 0 
[0 0 3 7] ^6£«fiJ 2 

^!S£#|lT-fll^fctf7l/7W U>ft (III ) moftfrS 
tc, 2- (18' - (N--r ^<^^>;;i/) ) ^7*7^ 

JV*3ris*? L )V) -5, 10, 15, 20-rb7 
*X (a, a, a, a-o- (2, 2 - V *=f- frOr Z $ 
20 7=73 >7> 5. F7i-;W #;i/7-f T^bft (III ) HM: 
(l. 4 £x t. M&St;!//; >(Df$t>*) 

•ofe<l5)U^tCot!3 x 2- (18' - (N-- r^<^^ 

u;u) ) ***5 t iis4n>**S'**-)i') -5, io, 

15, 20-rh7^X (a, a, a, a-o- (2, 
2-^fW^^T*77U , 7i-;0 #71/7 -f*" 

h« (in mfc-7;u7-z>M<t&®<Dftwet&mm 

bfco ^©DT^iRT;^^ h;KiA m „„ *S5 6 2 nm, 

5 4 1 nm, 436nmt^t), rt+i'ItfflSt 

30 ho mmmi tm%icmm&Mirz>z£\z£*)Mmfc 
m»K.mminwsxBL^^ bJV (A„„ 5 4 4 n 

m, 4 2 3 nm) £ft M||lb»«Cg 

««©Rl3Si««SJI»»* s *B:*n&. =&43, C©g^t<b££ 
#«DJ|t# ^tt 2 5-CJc43V>T 1 5«fMWJ;T?S&r3fc. 
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a, a, a-o-tT7Vl/T5. F7i3) -i ± Y 

40 ft (HI ) Nlff (1 • 4 3; U^e;!/) &^>Hf> (2 0m 
1) Ci»U 1 0%7^7^-7AM^'J>fiiP^ 

7*2 o^nqfcsa^T*, **»tt*a7cb&a» 
5S'Jbfe. £©*ttc-»{bR*$ca$ii/TJi*;i/7-f u 

xmi'FMdOml) fc«#b, inJCtbJft. 
«7^5>©'J>i«f*«« (pH7. 4, 1/3 
OmM) lOOml^iDx., filtt. ^©S^M^CS 
^SjS^S (T^v^y^SS^i/b^^-r;^— : m. 

50 M?12 0, 0 0 0) f2 0ml^i»bfe. 
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rh7+^ (a, a, a, a- o - bf^Vl/T 3. b' 7 i- 
if^y^-b®. (II) m»-TJuy=>nm<t^a 
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^bMA^ 4 ! 5 6 4nm, 5 4 1 nnu 435 
nmt-fe5, ^rtigatfloiE&LfcSEffiT^*^ 

[0 0 4 1] C©^-fcM^^^451^-rsi:, a*, 
fc;*^ h;i/#^fbb, A™, 5 4 6 nm, 4 2 3 nm 
©*^ Ml/#f#5>ti£o Chtt, ^l/^^ >{C^g£ 
ntzXfr?* D>$£ (II) iWM»J:ftt)T^ 
£ CI h^fE^C^-T £>©•?&£. ZCDMmitmfcCDfr 

£ftfco &i5s ^&t>^Si?©3£S©M^£lil^Th;r 
tfCfcoT, ^©l®JK»^^t)igbff O^fctft-I 
fc. ±i3$^bm©^J##&2 5°CtC:fc^Tl 
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5, 10, 15, 2 0-rh7^ (a, a, a, a- 
o-tVVbT'^ tf)V74i-b&i (III ) ^ 

tzo ^(DaSmwmt. A—x ^5 6 2 nm, 5 4 0 n 
m, 4 3 9 nmffe^ T^^SlCfflii-f 5„ d©?} 

fb^fcffl^-rS«HS©JRX^^ bJV (A m », 5 4 5 n 
m, 4 2 3 nm) £©R*{b»fl;©#tt«ifc:£ 

&tt<D¥£tiri£ 2 5*CIC*V^T 1 4fif|ffleil±tffeofc. 
[0 0 4 3] USS^J 5 

2- (8' - (N-- f SWVJlf) ) ^^^y^;i/3j-^r 
^3^1/) -5, 10, 15, 20-f (a, 
a, a, a-o- (2, 2 -^^^;i/^^rit>7 5. K) 
7i=M ;j?;i/7-ftb3Wh (II) fltfft (0. 14 




4fPi¥8-3 0 1 8 7 3 
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s. ij^) ®^^^;u^;u*^'> K^ffi (12ml) ic 
b hiflirf^l/^^ > (0. H'Jt;!/) © U >&ig»zlc 
M (pH7. 4, 1/3 OmM) lOOmiyox, 

H>);i/h77^^-:fS^^fl2 0, 0 0 0) T-2 
0ml$T-iStgbfco ;cD«tlC9 2mlO';>M 
»7kSM(pH7. 4, 1/3 OmM) *llQZ_. ffiiSb 

io jvb (in mfr-7)V7xi/Qmt-sm(Dftwm.*'ft 

tzo c©7>fcffitt, *i&;xtt4-CT-i&*sil3«#b-t& 

{c^Sjl^-rschtct !?^;i/7'f uvn/vi/h (I 
I) iOtSm^tUfc, c©MMi/5 0t; 

fco ^(DaSmM^^ bM±X™* #5 3 0 nm, 4 
1 lnm^O, ^f*ll«tf 1 oEffi Lfe 5 Efir* 

[0044] zofrm.muiMmxxz&m.Tzt, m.% 

20 JC*^ WUi^fbU A„« 5 4 7 nm, 4 1 6 nm 

ttt7K;i/7^ >3^*;u h (id mtfiMmt* 
wtmfcmx'<& b ^a^m^^^su^ bji"^%z 

fbU cfLC«fc»3^«©PMS*A s lIMH<]^®-ri,ci: 

30 T 1 lB#fflfel±T?fe-ofe„ 
[0 0 4 5] IdK^i 6 
±BBS>> Chem. Lett. , 1 9 9 4, 1 9 5 3 (C 
iB«©#S;C<fct)-£rJ£bfc8, (1' h 

3cis3L?-;V) -3, 7, 12, 17-rh7^?;i/- 
2, 18-b* (2' -^^^^■^r>'7J;i/^-;^5 L 
M -2 1, 2 3H-#;i/7-f U > (0 . 34mg, 
0 . 5 2 ? U *;i/) * 4 (4ml) fc^M b, ^ 

St- 2 OftMm&Vtzo CCSJSil^i'i'DD/^ 

40 9At«Ltt, 551 b, MffSgSbfeo iMi/'J 

ti^^ti^K (i?t>VU*<>7>/*£s>— )]/= 2 0/1 
(gS/gfi) ) T-*iiSUT> xXr;i^ffllo 

^iD7jC7>^bfc^y^^^;uft:^JR»l 6 5mg (JR 

m : 5 0%) X-mtco 
[0 04 6] CC^yiXr^ft (165mg, 0. 2 

6?'J€;i') 54-^^7^t'jy> (6 2. 9 

mg, 0. 5 1 3; V'EJV) ^tsW^ b? b KD77 

> (5ml) C«»U ^#ffl^,T, 

bfc. ctiCb/tu >®^nu 1* (6 3/zl, 0. 5 1 
50 5U^)ft*D^ 3 0flflfl*#Lfc«^ 1- (3-7 




?y/o tr;b) 4 \ (150/zl, 1. 28^ 

D^l/) £i&0;t, -10~0*CT-mH, £ hlC^UX' 

DD^*>T-&litib, l&fcT-zfc^bfe. W*Uf <£*ffzk®t 
- 'J ^AT-|£*sU 3iSbfe&, iJ&ESS@b, i?l 

S^U^-iOi/^A (^dd*m/^^;- ;i/= 2 0 
/\ (§S/£fi) ) T-^SfiS b, 8, 
(1' b3r^7S>l/) -2- (2* -^^l/**^ 
*Mz;Hf;i/-18- (2' - (3" -f 
)\/) 7Dt;i/) T^y*;^— -3,7,1 10 

2, 17-rb7^f;i/-2 1, 2 3H-*U7-f 'j> 
&JRM1 OOmg (J&* : 5 2%) ffffe. 

[0 0 4 7] TtmfrVrm : C 6 9 . 4 (6 

9. 1). H6. 98 (7. 14), N13. 4 (1 

3. 1) ((IU JSSErtGDffifci:, C43H53N7 0 6 iztt 

^DD*;i/A/^?y-;i/=2 0/i 

fi) ) : Rf : 0. 4 2 (€7 7,*7 h) 
FAB-IIX^ : 7 4 8 [M] * 20 
fcf>Vtyi.tyLX'*->7 Wl/ (cm -1 ) : 1 6 4 5 (Vo=<> (7 
* K) ) , 1 7 3 2 (Vo-o (i*^) ) 
~aiW&M.7sH7 V : (^7DD*;;i/A) Am»=c : 62 
3, 568, 533, 49 9, 4 0 2 nm 
*H NMR (CD C 1 3 , TMS*i£) , (J (p p 
m) ) 10. 5, 10. 0 (4H, m, ^V(4-H) , 
6. 9, 6. 1 (3H, t, -f ^*V-;W§H) , 6. 
0 (2H, s, (CH 3 O) CII-) , 4. 3 (4H, 
t, -CH 2 CH 2 COO-) , 3. 8~3. 6 (18 
H, m, CH 3 0-, CH 3 -) , 3. 3~3. 1 (6 30 
H, t, -CH 2 CH 2 COO-, -CONHCH 
2 -) , 2. 9 (2H, t, -CH 2 Im) , 2. 3 
(6H, s, (CH 3 O) CHCH 2 ) , 1. 8 (3 

H, s, COOCH3 ) , 1. 3 (2H, m, -CH 2 

CH2 CH2 — ) o 

[0 0 4 8] C-5 LTf#?»tLfc^;U7^ >J>iPS# (1 
OOmg, 0. 13^'H;i/) S^5=-M;i/A7? K 

(lomi) tc?gj$?u -\-^\zmmm^tz^ mik®. 

(II) (2 6 6mg, 1. 34 = ')^) %mW-<1)U 

x., ^©££6 o-cT-2B#p^j^^-a:fco Rf&mm&x 40 

JEEfc* b Tf# h titz HftSttS ^ n o A K: b , 

i/'j*y;i/A7A (^BD*W^^y-;i/=5/i 
(gg/gS) ) ;C4Mitt«U gft©#ili£ji#>, X 

£$£*ibfe. £-5 bT3TMcD*;i/7 U 

8 4mg (iR*7 8%) fWfe. 
[0 0 4 9] 5c*^W« «S%) : C 6 1 . 8 (6 

I. 7), H6. 41 (6. 38), N (1 1. 4 (1 

1. 7) (flU S3Ert©fiil£, Ca 3 HsiN 7 0 6 Fe 50 
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Clfc**-r*ttJM*jjvr. ) 
li^D?h^77-f- (^;u^^U7jy;i/7u-h, 
*dd /.* * y — ;i/= 10/1 (gi/gi) : 

Rf : 0. 3 4 (€77>^y b) . 
FAB-H7,^b;H 80 1 [M-Cl]* 
mftmSSL*^? hJV (cm -1 ) : 1 6 5 2 (v... {.? 
XY) ) , 1 7 2 8 (vo=o (a^^l/) ) 
Rl^itSIX^.^ : (^uo*;i/i») A : 37 

1, 5 0 0, 5 3 5 nm. 

[0 0 5 0] Cfflm (0. M^'JtM ©^f^ 
Xtf^fKSJft (12ml) ChMl7A^> 
(0. U'Jt^) © V >KMar*£tt (pH7. 4, 
l/30mM) 1 0 OmlSriDX., ISMbfc. f©)g^ 

— : RB^kfl-^S 20, 000) T* 20ml £ XWfa b 
fe. C©Wfi»fc: 9 2 ml -(PH 
7. 4, l/3 0mM) SiDX\, filim RKfiBfl. 

fe. ddb-r, wa©5j«;i/7 -f u >m (in ) m#--T 
ju7$>nmfc&to(Dftwm*mz 0 £©#«*». m 

tL-T, §fc©T^T*^-ofe. 
[0 0 5 1] C©#tt«fcil>«©Si^-* 

HfiaTtSin b, -f u >m&.<Dtpfo$k* + 

2fflBfc:«7Gbfc. CdbT, SS«Ji;i-S8, 13-tT, 
(1' h^-i/a^lO -2 - (2' -p< ^3^:>";fc;^ 
#-,^;Il^,^) -18- (2' - (3" — f^^'J 
;i/) 7"Dt:;b) :P3.v#;i/#— ;i/) 7, l 

2, l 7-^b7^^;i/-4?;u7^^-h^ (ii) ftffc- 

/50tfKU E^^ffla^ffl-fe^^b, gfST 
T-SBSfbfe. ^©ottliaJR^^^ h;WiA„»x tf552 
nm, 4 1 9 nmT-fet), ^p"3^S* s l'OiBffibfe5 

[0052] zL<Dfr®.mz.mmisx*M%,-rz>t.s m.% 

VZT.^? h;i/#^fbb, A m «, 5 6 7 nm, 5 3 6 n 
m, 4 0 8 nm©7,^ h^flW;. Cftfi, 
r5>CS»SnfeJJ?;i/7^U>«R (ID »tt*s»JlMb 
&f*£&oTV^3£fc£iE5a»fc:*vr*©l?i&S. c© 
R3Rfb»«:©^#*tt 2 5*Cfcl*SV>T 1 «#IHH2lAT?*o 
fe. -7?, T^^^^fcfc-afbSiJfcjtr^fcaai 

t5fc, ^7>^-^bK«^©ff^S^1-X-«7 b 
;b (A M , 5 6 0 nm, 6 3 1 nm, 4 12 nm) 

ofe. 

[0 0 5 3] HSfi^J 7 

hje^j i x-m^tz^y j >^ (in ) m#.<DKt> t) 
jc, 8, l 3 -tfx ( i ' - (*^^t ; *» j.^;i/) 
-2 - (2' -^-^^7 r 7J>^-^^7j;i/*-;i') ^t 4 - 
A/) - is- (2* - (io" (2 
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;U) t^>) 7 X J 13 i5=-;i/-3, 7, 1 
2, 1 7 -TV^tT-Jb-tffr? (III ) t&tt 

t hifil?^;!/:?"- >©ftfc>Si^ >>i/lkm7JV 

. 8, 13- tr* (i* - 
;u) -2 - (2* -■***^*>a|-*5'*;i/jil«:=*) ^ 
^;i>) -18 - (2'- (10" (2 -**-JU4 *v 

5 s * >) 7?y*M-;i/) ^;u-3, 7, l 

2, 17-rh7^^-#;i/7-<th^ (II) 
tiSLX^t h;KjA™, ^5 5 3 nm, 4 2 0 nmT-& 

s c £ (c «t 5K*<b«ffK«a-rs nraRJBw<* 

(A.„, 5 6 7 nm s 5 3 6 nnu 4 0 7 nm) £ 
f#fco C©»3R<b««:©*jWiH±2 5*Ct^T IBM 

bJV (Amax 5 6 0 nm N 5 3 1 nm, 4 13 
nm) #f#£>*ifco £©-»fbK*it««»CSfc» 

[0 0 5 4] t£|*0| 1 

h^e.7;b7r/wn^7-( y 

gfc«:2. 6x10 s (M _1 ) hWO, bf U;i/tf»5;ifi: 




EFll^P 8-3 0 1 8 7 3 
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*'>#©Si Oig b-f-'T * ;H± 2 5 °CT- 1 0 0 ® 
J£Lt«S§?;**l<fco RSUKSSlg (P 1/2 (0 2 ) ) i£2 4 
Torr (3 7'C) T-£o*:= S?&i£-&J§?S^f&^<fc 
SJISrfcofcJft (1 1 0 Torr) -Mffitm (4 0T 
o r r) H©&*Stt#*ttft 2 0 % (3 7'C) 

at:ffMt5Ci:^#nt. i£Mlif£-&©i>* 

isfi^ftfflfittiiS'f 1 ©^* tr d hr > i: iz&m b tr- 
io SS3i:*swe.* > f3$ti&o U— If— 7?r>a^F U 

o« tts 2. 4x10 s (M" l s- 1 ) M 

3 . 2 x 1 0 3 ( s - 1 ) X'$> *) % *a&4b-&tti*9fcfiIjK 

[0 0 5 5] 

[^b^©^j*] ei±Kifii / fe < t5c 4 ^racin^ 



